
Index

abscess
Bezold’s 259
brain 93, 126

imaging 94, 126
see also pyogenic abscess

mastoiditis and 259
odontogenic 238–239

imaging 239
peritonsillar 234, 235, 240
retropharyngeal 246–247

imaging 246
spinal epidural 384–385

etiology 385
imaging 385

submandibular 239
subperiosteal 248, 259
tonsillar 234, 235, 236

acute disseminated
encephalomyelitis
(ADAM) 77–78

differential diagnosis 77,
110

imaging 77, 78
predisposing factors 78
treatment 78

acute hepatic encephalopathy
177–178

differential diagnosis 178
imaging 177, 178

acute retropharyngeal calcific
tendinitis 244

differential diagnosis 244
imaging 244

AIDS patients
cytomegalovirus infection 96,

127–128
HIV myelitis 355

Alberta Stroke Program Early
CT Score (ASPECTS) 5

amyotrophic lateral sclerosis
212–213

differential diagnosis 213
imaging 213
treatment 213

Anderson–Montesano fracture
331

type I 331
type II 331
type III 331

aneurysm
arteriovenous fistula related

54, 56
cerebral see cerebral aneurysm
mycotic 101

ankylosing spondylitis 348–349
differential diagnosis 348
imaging 348, 349
spinal injury with 349
treatment 349

anterior cerebral artery 56
apical petrositis see petrous

apicitis
arachnoid cyst 164, 395

imaging 164
ruptured 163–164

differential diagnosis 164
arachnoid web 394–395

differential diagnosis 394
imaging 394

arachnoiditis 96, 126
arterial thrombosis 9

distal basilar 6–7
arteriovenous fistula

cerebral 56
imaging 56

dural 53–55
imaging 54

perimedullary 324–325
clinical presentation 325
differential diagnosis 325
imaging 325
treatment 325

arteriovenous malformation
(AVM) 50–52

imaging 51
Spetzler–Martin grading

system 51
artery of Percheron 26

infarction 25–26
differential diagnosis 26
imaging 26

aspergillosis 101
astrocytoma 146, 147

imaging 146, 147, 364, 365
spinal cord 364–365

differential diagnosis 364
subtypes 131

atherosclerosis 9

atlantoaxial subluxation 389
treatment 389

atlanto-occipital dislocation
328–329

differential diagnosis 329
imaging 329
treatment 329

bacterial meningitis see
meningitis

bamboo spine 348
basilar meningitis see meningitis
Bell’s palsy 300–301

differential diagnosis 300
imaging 300
treatment 301

benign oligemia 4
Bezold’s abscess 259
blood-blister aneurysm 45
Borrelia burgdorferi 108

see also Lyme neuroborreliosis
brachial plexus injuries 350–351

differential diagnosis 351
imaging 351
management 351

brain abscess see abscess
branchial cleft cyst 304

calcium pyrophosphate
deposition (CPPD)
390–391

differential diagnosis 390
imaging 390, 391

carcinoma
laryngeal 302–303
maxillary sinus 281
tonsillar 304

carotid blow-out syndrome
62–63

classification 63
imaging 63
treatment 63

carotid–cavernous fistula 60–61
imaging 61, 74
traumatic 73–74

treatment 74
types 61, 74

carotid dissection 8–10, 19
clinical presentation 10–41

differential diagnosis 9
extracranial 74
imaging 9, 10, 19, 74
reperfusion injury following

stenting 17–19
carotid stenosis 19
cavernous malformation 39

classification 41
differential diagnosis 40
imaging 40, 327
spinal 326–327

clinical presentation 327
differential diagnosis 327
treatment 327

treatment 41
cavernous sinus lymphoma see

lymphoma
cavernous sinus thrombosis 251,

254
central cord syndrome 343–344

differential diagnosis 343
imaging 343
treatment 344

central pontine myelinolysis
183–184

differential diagnosis 183
imaging 183, 184

cerebellitis 109–111
differential diagnosis 110
imaging 110

cerebral amyloid angiopathy
37–38

differential diagnosis 38
imaging 38
treatment 38

cerebral aneurysm 42–46
classification 45
clinical presentation 45
differential diagnosis 44
fusiform 45
giant 45
imaging 44, 45
treatments 45

cerebral edema 13
cerebral herniation syndrome

68–70
imaging 69
treatment 70
types of herniation 69
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cerebral venous thrombosis
30–33, 36

differential diagnosis 32
imaging 32, 33
predisposing factors 32
treatment 33

cerebritis 91, 94, 126, 259
cerebrospinal fluid leak see CSF

leak
Chance fracture 346
choanal atresia 313–314

imaging 313
cholesteatoma 291

external ear canal 288–289
differential diagnosis 288
imaging 288

middle ear 290–291
differential diagnosis 291
imaging 290

chordoma 309
choroidal detachment 217
colloid cyst 161–162

clinical presentation 162
differential diagnosis 161
imaging 161, 162

compressive myelopathy
calcium pyrophosphate

deposition 390–391
rheumatoid arthritis related

389
vertebral metastases and

380–381
cord infarction see spinal cord
core infarction 4
corneal laceration 217
craniopharyngioma 169–170

differential diagnosis 170
imaging 170
treatment 170

crescent sign 10
Creutzfeldt–Jakob disease

116–117
clinical presentation 117
differential diagnosis 117
imaging 117

crowned dens syndrome 390
cryptococcosis 122–124

differential diagnosis 123
imaging 123, 124

CSF leak 204
intracranial hypotension and

202–204
spinal trauma and 329

cytomegalovirus (CMV) 96,
127–128

clinical manifestations 96,
128

differential diagnosis 96, 128
imaging 96, 98–101, 128

delayed cerebral ischemia (DCI),
after subarachnoid
hemorrhage 47–49

imaging 48
treatment 49

delayed post-hypoxic
leukoencephalopathy
181–182

differential diagnosis 182
imaging 182
treatment 182

dental infection 239
see also odontogenic abscess

dermoid 160, 166
ruptured 165–166

differential diagnosis 166
imaging 166

diffuse axonal injury 71–72
imaging 72

disc herniation 344
imaging 382, 383
treatment 383

dissecting aneurysm 45
distal basilar thrombosis 6–7

differential diagnosis 7
imaging 7

dural sinus thrombosis 33–36
imaging 36
lobar hemorrhage 36

dural tail sign 375
dysembryoplastic

neuroepithelial tumor
150–151

differential diagnosis 151
imaging 151

Eagle syndrome 230
clinical presentation 230
imaging 230
treatment 230

edema 13
brachial plexus injury 351
central cord syndrome 343
cryptococcosis 123
cytomegalovirus infection 96,

128
cytotoxic 110, 123
hangman fracture 337
hemangioblastoma 370
hyperextension injury 341
hyperflexion injury 340
Langerhans cell histiocytosis

318
maple syrup urine disease 197
mastoiditis 259
mediastinitis 246
orbital cellulitis 248
palatine tonsil 236
periglottic 232
spinal cord metastases 376
spinal ependymoma 367
supraglottitis 243
thoracolumbar fracture 346
toxoplasmosis 121
vasogenic 110, 113, 207

emphysema, laryngeal injury 232
empty delta sign 33
empty vertebral body sign 347
empyema 91

subdural 256

encephalitis
clinical presentations 105
definition 105
differential diagnosis 103, 105,

179
etiology 105
herpes 102–103

imaging 103
nonherpetic viral 104–106

imaging 105
treatment 106

encephalopathy see acute hepatic
encephalopathy;
posterior reversible
encephalopathy
syndrome; Wernicke’s
encephalopathy

endolymphatic sac tumor
298–299

differential diagnosis 298
imaging 298, 299
treatment 299

eosinophilic granuloma 392–393
clinical presentation 392
differential diagnosis 392
imaging 392
treatment 393

ependymal tumor types 367
ependymoma 146, 147

anaplastic 367
clinical presentation 147
imaging 146, 147, 367, 368
myxopapillary 367, 368

differential diagnosis 368
spinal cord 366–367

epidermoid 158–160
differential diagnosis 160
imaging 160

epidural abscess see abscess
epidural hematoma 66–67

arterial 67
imaging 67
venous 67

epiglottitis 243
see also supraglottitis

esophageal cancer 307
esthesioneuroblastoma 282–283

differential diagnosis 282
imaging 282, 283
recurrence 283

ethmoid bone fracture 219
see also naso-orbital-

ethmoidal fractures
Ewing’s sarcoma 392

facial buttress concept 224
facial nerve 300

palsy see Bell’s palsy
fibromuscular dysplasia 9
frontal calvarial fracture 67
frontal sinus disruption,

naso-orbital-ethmoidal
fractures 220

frontoethmoidal
meningoencephalocele

see meningoencepha-
locele

fungal infection 98–101, 128
aspergillosis 101
imaging 101
see also sinusitis

fusiform aneurysm 45
see also cerebral aneurysm

gelatinous pseudocysts 123, 124
germinal matrix hemorrhage 15
giant aneurysm 45
glioblastoma multiforme

129–131
differential diagnosis 131
imaging 131

glioma, brainstem 141–143
clinical presentations 143
differential diagnosis 143
imaging 143
subtypes 143
treatment 143

gliomatosis cerebri 132–133
differential diagnosis 133
imaging 133

globe injury 216–217
imaging 216
lens dislocation 216
rupture 216

glomus jugulotympanicum
292–293

differential diagnosis 293
imaging 293

granuloma see eosinophilic
granuloma; petrous apex
cholesterol granuloma

Guillain–Barré syndrome
358–359

differential diagnosis 358
imaging 358, 359
treatment 359

hamartoma of tuber cinereum
156–157

imaging 157
hangman fracture 336–337

differential diagnosis 337
Effendi classification 337
imaging 337
treatment 337

hemangioblastoma, spinal
370–371

differential diagnosis 371
imaging 370, 371
treatment 371

hematoma
carotid dissection 9, 10, 19
epidural 66–67

differential diagnosis 386
imaging 386
spinal 386–387

intraparenchymal 38, 44
subdural 164, 204
thoracolumbar fracture and

346
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hepatic encephalopathy 178
chronic 178, 179–180
see also acute hepatic

encephalopathy
heroin-induced

leukoencephalopathy 182
herpes simplex virus 103

see also encephalitis
HIV-positive patients 95–97, 126

cytomegalovirus infection 96,
127–128

myelopathy 354–355
differential diagnosis 355
imaging 355

progressive multifocal
leukoencephalopathy 93,
125–126

hydrocephalus 58, 69
bacterial meningitis 91
brainstem glioma 143
choroid plexus papilloma 168
craniopharyngioma 170
cryptococcosis 123, 124
neurocysticercosis 115
neurocytoma 149
pediatric posterior fossa

tumors 146
tuberculosis 96, 126

hydroxyapatite deposition 391
hyperextension injury, cervical

spine 341–342
imaging 341
treatment 342

hyperflexion injury, cervical
spine 338–340

imaging 340
treatment 340

hyperperfusion syndrome 19
hypertension, idiopathic

intracranial 200–201
imaging 201
treatment 201

hypotension, intracranial, due to
CSF leak 202–204

differential diagnosis 204
imaging 204

hypoxic–ischemic injury
adult 11–13

differential diagnosis 13
imaging 13

neonatal 14–16
differential diagnosis 15
imaging 15
partial injuries 15
profound injuries 15

incudomalleolar dislocation 228,
229

incudostapedial dislocation 229
infarction

artery of Percheron 25–26
core 4, 5
spinal cord 322–323

internal carotid artery
thrombosis 4

internal cerebral vein
thrombosis 21

intracranial pressure (ICP) 201
increased 201

cerebral herniation and
68–70

epidural hematoma and 67
idiopathic intracranial

hypertension 200–201
intraparenchymal hemorrhage

cerebral amyloid angiopathy
38

cerebral aneurysm 44
cerebral areteriovenous

malformation 51
diffuse axonal injury 72
dural arteriovenous fistula 54
reperfusion hemorrhage 19
thrombotic microangiopathy

21
intraventricular hemorrhage

moyamoya disease 58
neonate 15

inverted hamburger sign 340

JC polyomavirus 96, 126
Jefferson fracture 332–333

differential diagnosis 333
imaging 332, 333
transverse ligament injury 332,

333
treatment 333

jugular vein thrombosis 236
juvenile nasopharyngeal

angiofibroma 315–316
differential diagnosis 315
imaging 315, 316
treatment 316

labyrinthitis 296–297
differential diagnosis 296
imaging 296
stages 297

Langerhans cell histiocytosis
317–318

classification 318
clinical presentation 318
differential diagnosis 318
imaging 318
treatment 318

laryngeal cancer 302–303
differential diagnosis 302
imaging 302, 303
treatment 303

laryngeal injury 232–233
clinical presentation 232
imaging 232
treatment 232

Le Fort fractures 223–225
clinical presentation 225
imaging 224
treatment 225
type I 224
type II 224
type III 224, 225

Leigh syndrome 193–195
clinical presentation 194
differential diagnosis 194
imaging 194

Lemierre’s syndrome 236–237
imaging 236
treatment 237

lens dislocation 216
lenticulostriate collaterals 58
leptomeningeal metastases see

metastases
leukoencephalopathy see delayed

post-hypoxic
leukoencephalopathy;
progressive multifocal
leukoencephalopathy
(PML)

ligamentous injury, spinal
interspinous ligament injury

346
ligamentum flavum injury 340,

346
transverse ligament injury 332,

333
limbic encephalitis 198–199

differential diagnosis 199
imaging 199
treatment 199

lobar hemorrhage
cerebral amyloid angiopathy

related 37–38
differential diagnosis 36
dural sinus thrombosis and

33–36
Ludwig’s angina 240–241

clinical presentation 241
differential diagnosis 240
imaging 240
treatment 241

lupus cerebritis 85–86
differential diagnosis 86
imaging 86

Lyme neuroborreliosis 107–108
differential diagnosis 108
imaging 108

lymphatic malformations 321
lymphoma 121

cavernous sinus 276–278
clinical manifestations 277
differential diagnosis 277
treatment 278

differential diagnosis 140
imaging 140, 271, 277
orbital 270–271

differential diagnosis 271
primary CNS lymphoma

137–140

macrocystic lymphatic
malformation 321

mandibular fracture 226–227
clinical presentation 227
coronoid process 227
imaging 7, 59, 227
parasymphyseal 227

subcondylar 227
treatment 227

maple-syrup urine disease
196–197

clinical presentation 197
imaging 197
treatment 197

mastoiditis 258–259
complications 259
differential diagnosis 259
imaging 259

maxillary sinus
inverted papilloma 284–285
squamous cell carcinoma 281

differential diagnosis 281
imaging 281

wall fracture 222
mediastinitis 246
medulloblastoma 146

clinical presentation 146
imaging 146

meningioma 207
differential diagnosis 374
foramen magnum 374–375
imaging 374, 375

meningitis
bacterial 89–91

complications 91
differential diagnosis 90
imaging 90, 91

basilar 80, 96, 128
meningoencephalitis 124
meningoencephalocele,

frontoethmoidal 286–287
clinical presentation 287
differential diagnosis 286
imaging 286

mesial temporal sclerosis 209
differential diagnosis 209
imaging 209
treatment 209

metastases
intracranial 153, 171–173

differential diagnosis 172
imaging 172, 173
treatment 173

nodal 304–305
differential diagnosis 304
imaging 304

spinal cord 376–377
differential diagnosis 377
imaging 376, 377
treatment 377

spinal leptomeningeal 378–379
differential diagnosis 378
imaging 378, 379

vertebral, with cord
compression 380–381

differential diagnosis 381
imaging 381
treatment 381

metronidazole 186
toxicity 185–186

differential diagnosis 186
imaging 186
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middle cerebral artery (MCA)
aneurysm 44
thrombus 4

Miller Fisher syndrome 359
moyamoya disease 57–59

clinical manifestations 59
differential diagnosis 59
imaging 58, 59
treatment 59

multiple sclerosis 75–76
differential diagnosis 76, 77
imaging 76

mycetoma 101
mycotic aneurysm 45
myelomalacia 389
myxopapillary ependymoma see

ependymoma

naked facet sign 347
naso-orbital-ethmoidal fractures

218–220
classification 219
clinical presentation 220
complicated fractures 219
imaging 219
simple fractures 219
treatment 220

neonate
hypoxic–ischemic injury

14–16
imaging 15

intraventricular hemorrhage 15
neuro-Behçet’s syndrome 87–88

differential diagnosis 88
imaging 88
treatment 88

neuroblastoma 153
metastatic 152–153

differential diagnosis 153
imaging 153

neurocysticercosis
differential diagnosis 113, 115
parenchymal 112–113

imaging 113
stages 113

ventricular 114–115
imaging 115

neurocytoma 148–149
differential diagnosis 148
imaging 148, 149

neuromyelitis optica (NMO)
82–84

differential diagnosis 83, 353
imaging 83, 352, 353
spinal 352–353

clinical presentation 353
treatment 84, 353

neurosarcoidosis 79–81
differential diagnosis 80, 361
imaging 80, 81, 361
spinal 360–361
treatment 81

neurosyphilis 118–119
differential diagnosis 119
imaging 118, 119

laboratory tests 119
subtypes 119

occipital bone fracture 67
occipital condylar fracture

330–331
imaging 331
treatment 331

odontogenic abscess 238–239
imaging 239

odontoid fracture 334–335
classification 335

type I 335
type II 335
type III 335

imaging 335
treatment 335

olfactory neuroblastoma see
esthesioneuroblastoma

oligodendroglioma 135–136
differential diagnosis 135
imaging 135, 136
treatment 136

ophthalmic artery aneurysm
262–263

imaging 262, 263, 267
ophthalmic vein thrombosis 256
optic neuritis 260–261

differential diagnosis 261
imaging 261
treatment 261

orbital blow-out fracture
214–215

clinical presentation 215
imaging 214
treatment 215
types 214

orbital cavernous hemangioma
266–267

orbital cellulitis 248–249
clinical presentation 248
differential diagnosis 248
imaging 248
treatment 249

orbital injury 216–217
imaging 216
lens dislocation 216
rupture 216

orbital lymphoma see lymphoma
orbital pseudotumor 268–269

classification 269
differential diagnosis 268
imaging 268, 269

orbital varix 264–265
imaging 265
treatment 265

orbital wall fracture 214
osmotic demyelination

syndrome 184
osteomyelitis see skull base

osteomyelitis

papilloma
choroid plexus 167–168

imaging 167, 168

inverted 284–285
clinical presentation 285
differential diagnosis 285
imaging 285

paraganglioma, spinal 372–373
differential diagnosis 373
imaging 372, 373

paraneoplastic neurological
syndrome 199

pediatric posterior fossa tumors
144–147

differential diagnosis 146
imaging 146

penumbra 4
imaging 5

peri-ictal signal changes
206–207

differential diagnosis 207
imaging 207

perimedullary arteriovenous
fistula see arteriovenous
fistula

peritonsillar abscess 234, 235,
240

perivascular space 155
see also tumefactive

perivascular space
persistent hyperplastic primary

vitreous 311–312
imaging 311, 312

petrous apex cholesterol
granuloma 294–295

differential diagnosis 294
imaging 294, 295
treatment 295

petrous apicitis 253–255
clinical presentation 254
differential diagnosis 254
imaging 254
treatment 255

pituitary apoplexy 274–275
imaging 275

pneumolabyrinth 228
polyradiculitis 96, 128
posterior cerebral artery (PCA)

aneurysm 44
multifocal stenosis 24
occlusion 21

posterior inferior cerebellar
artery aneurysm 44

posterior reversible
encephalopathy
syndrome 86, 174–176

differential diagnosis 176
imaging 176

primary angiitis of the central
nervous system (PACNS)
27–29

CSF analysis 29
differential diagnosis 29
imaging 29
treatment 29

progressive multifocal
leukoencephalopathy
(PML) 93, 125–126

differential diagnosis 95–97,
126

imaging 93, 94, 96, 126
inflammatory PML 96, 126

pseudoaneurysm, ICA 9, 63
pseudocysts, gelatinous 123, 124
pseudomeningocele 351
pyogenic abscess 92–94

differential diagnosis 93,
125–126

imaging 93, 94, 126
pyriform aperture stenosis

313–314
imaging 313

raccoon eyes 153
radiation necrosis 187–192

clinical scenarios 191
imaging 191, 192
treatment 192
types of brain radiation

changes 191
recurrent laryngeal nerve 307
reperfusion hemorrhage after

carotid stenting 17–19
differential diagnosis 19
imaging 19

retinal detachment 217
retropharyngeal abscess 246–247

differential diagnosis 246
imaging 246

retropharyngeal calcific
tendinitis 244

acute 244
reversible cerebral

vasoconstriction
syndrome (RCVS) 23–24

differential diagnosis 24
imaging 24

rheumatoid arthritis, spinal
388–389

cord compression 389
differential diagnosis 389
imaging 389
treatment 389

saccular aneurysm 45
see also cerebral aneurysm

sarcoidosis 80
see also neurosarcoidosis

scolex see neurocysticercosis
seizure-related signal changes

207
sigmoid sinus thrombosis 32
sinus pericranii 64

differential diagnosis 64
imaging 64

sinusitis
ethmoid 93
fungal 250–252

allergic 279–280
classification 251
clinical presentation 251
differential diagnosis 251,

280
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sinusitis (cont.)
imaging 251, 280
treatment 252

skull base osteomyelitis 256–257
clinical presentation 257
differential diagnosis 256
imaging 256, 257
treatment 257

skull base tumor 309–310
clinical presentation 310
differential diagnosis 309
imaging 309, 310

spinal cord
contusion 343
edema 343
hemorrhage 343
infarction 322–323

imaging 323
transection 346
see also central cord syndrome;

compressive myelopathy
spinal epidural abscess see

abscess
spinal epidural hematoma see

hematoma
spondylodiscitis 362–363

differential diagnosis 363
imaging 363

stroke, anterior circulation 1–5
imaging 4, 5
treatment 5

subacute necrotizing
encephalomyelopathy see
Leigh’s syndrome

subarachnoid hemorrhage
cerebral aneurysms 44
differential diagnosis 45
reversible cerebral

vasoconstriction
syndrome 24

vasospasm and delayed
cerebral ischemia 47–49

imaging 48
treatment 49

subperiosteal abscess 248
superior sagittal sinus

thrombosis 33,
36

supraglottitis 242–243
clinical presentation 243
differential diagnosis 243
imaging 243
treatment 243

systemic lupus erythematosus,
neuropsychiatric
symptoms 86

Taenia solium 113
see also neurocysticercosis

target sign 10, 96, 128
tear-drop fracture 15, 63, 340
temporal bone fracture 228–229

clinical presentation 229
complicating features 229
imaging 228
treatment 229
types 228

thoracolumbar fractures
345–347

burst fracture 346
Chance fracture 346
imaging 346, 347
treatment 347

thrombophlebitis 236
thrombotic microangiopathy

20–22
differential diagnosis 21
imaging 21

thrombus
distal basilar artery 6–7
dural sinus 33–36
internal carotid artery 4
internal cerebral vein 21
middle cerebral artery 4
sigmoid sinus 32
superior sagittal sinus 33, 36
transverse sinus 36
see also arterial thrombosis;

cerebral venous
thrombosis

thyroid ophthalmopathy
272–273

differential diagnosis 272
imaging 272, 273
treatment 273

tissue at ischemic risk 4
reperfusion injury 19

tonsillar abscess 234, 235
Lemierre’s syndrome 236

tonsillar herniation 67, 146
tonsillitis 234–235
top of basilar syndrome 7, 26
toxoplasmosis 120–121

differential diagnosis 121
imaging 121
treatment 121

tPA thrombolysis, acute stroke
treatment 5

transverse myelitis 356–357
differential diagnosis 356
imaging 356, 357
treatment 357

transverse sinus thrombosis 36
Treponema pallidum 119

see also neurosyphilis
tuberculoma 96, 127–128
tuberculosis 95–97, 126

differential diagnosis 96, 128
imaging 96, 126

tumefactive multiple sclerosis see
multiple sclerosis

tumefactive perivascular space
154–155

differential diagnosis 154
imaging 154, 155

ultrasound imaging,
intraventricular
hemorrhage 15

vagus nerve 307
injury 307

vascular malformations
320–321

differential diagnosis 321
imaging 321

vasculitis 24
neurosyphilis 118

vasospasm, after subarachnoid
hemorrhage 47–49

imaging 48
treatment 49

venous malformation 321
ventriculomegaly 15, 96, 128
vertebral metastases see

metastases
Virchow–Robin space 155
vitreous hemorrhage 217
vocal cord paralysis 306–307

clinical presentation 307
differential diagnosis 307
imaging 307
treatment 307

von Hippel–Lindau syndrome
370

Wallerian degeneration 210–211
differential diagnosis 211
imaging 211

Wernicke’s encephalopathy 178,
179–180

clinical presentation 180
differential diagnosis 179
imaging 179, 180
treatment 180

yeast 101
see also fungal infection

zygomaticomaxillary complex
fractures 221–222

clinical presentation 222
complicating features 222
differential diagnosis 222
imaging 222
treatment 222
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